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(54) yCTPOflCTBO fl/lfl BbinPAB/lEHI/lfl 
06CA/JHOI/I KO/lOHHbl 
(57) H3o6peTeHne othocmtca k He<t>TsiHoa m 
r330BOM npOM-CTM M npeAH33HaMeHO a^« bw- 
npaBiieHMfl o6caAHow ko/iohmw (OK). Ue/ib - 
noBbiiueHMe. HaAe>KH0CTM pa6oTw ycip-aa 3a 
cseT npeAOTBpaiueHMH ero 3aK/iMHMB3HMH a 
CKBdxuHe npn OAHoapeMeHHOM skohommm 
SHepropecypcoB aa cneT o6ecneMeHnn B03- 
moxhoctw yMeHbiueHnq Kpymiuero M0M6HT3. 
J\nn aToro Kopnyc (K) 1 ycip-Ba HMeeT KOHwse- 
CKwe npflMyto m o6paTHbie HanpaB/uiiomMe. a 
Ha ero HapyxHOfi noBepxHocm Bwno/iHeMw 
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Ko/ibqeBOfl na3 2 m paAnanbHbie na3bi 10. flo- 
c/ieAHMe MMeJOT b nonepenHOM ceneHMM K 1 
paBHOMepHo M3MeHflK>myiocfl r/iy6nHy A^fl pa- 
Avia/ibHoro nepeMeiueHup po/imkoo (P) 5 m 6. 
KOTopue pa3MeiueHbi a naaax 10 c bo3mo>kho- 
CTbio paAna/ibHoro nepeMemenMa. B xo/ibue- 
bom naay 2 noc/ieAooaTe/ibno c 

B03MOKHOCTbK) BpaiUeHH* OTHOCHTe/lbHO npO" 

AO/ibHow ocm K 1 ycTaHOB/ieHbt KO/ibqa 3. 4 m 8 
c naaaMM 9 Ha o6paujeHHbix Apyr k APyry no- 



BepxHocT»x. rAe pacno/io*eHbi Bbidynw. J\nn- 
Ha na3oa Koneu 3.4m8b nonepesHort n/iocxo- 
ctm K 1 paBHa BenuMMHe paA"a/ibHoro 
nepeMetueHM* P5m6. MexAy xo/ibuaMw 3. 4 

M 8 C B03M0*H0CTbK> BpdllieHMR BOKpyr CBOeM 

ocm paaMeuien btopom p*A P 5 m 6. B c/iynae 
cm«tm« OK Ha KaKOM-To ee ynacTxe no Bcerny 
nepMMeipy BbinpaB/ieHiie OK 6yAer ocymecr- 
B/iATbCfl HenocpeACToeHHo BceMH MeTbtpbMn P 
5 m 6. 4 Mil. 



M3o6peTeHMe othocmtca k He<J>T«Hofi m 
ra30BOM npoMwai/ieHHocTM, a mmchho x ycT- 
potiCToaM A^fl BbinpaBneHMfl o6caAHOfi xo/ioh- 

Hbl. 

Ue/ibio M3o6peTenM» nB/iaeTca noBuuie- 5 
nwe HaAexHOdn pa6oTw ycrpoMCTBa 3a cneT 
npeAOTapameH\i« ero aax/MHMBaHwa b cxBa- 

KMHe npM OAHODpeMeHHOM 3K0H0MMM 3HeprO- 

pecypcoB 3a cneT o6ecneMeHnn yMeHbiueHMa 
KpyT«mero MOMenia. 10 

Ha 4>mi\ 1 cxeMdTHMHO M3o6paweHo npeA- 
ziaraeMoe ycTpofiCTBo; Ha <J>mi\ 2 - pa3pe3 A-A 
na (J)nr. 1; Ha <t>wr. 3 - paape3 B-B na <J>mi\ 1; 
Ha 4>^r. 4 - TpaeKTopMM nepeMemenui/i oceA 15 
Bpamenun pohmkob. ncpexaTbiBaiouiMxca no 

.CMRTOfi M HeCMflTOM CTeHK3M 06C3AHOM KO/IOH- 
Hbl. 

YCTpOMCTBO COCTOMTM3 UM/IHHAPHHeCKOrO 

MMewmero xoHMHecxyio npnMyio m oOpdTHyio 20 
HanpaB/wiomyK) xopnyca 1. na HapywHOw no- 

BepXHOCTM KOTOpOrO BbinO/IHeH KO/lbUeBOM 

na3 2. tag noc/ieAOBaTe/ibHo pa3Memenbi un- 
/lMHApuMecKiie Konbua, sepXHee 3 m HMWHee 

4, MOKAy XOTOpbIMM yCTdHOB/ICHbl C B03MOW- 25 

HocTbio BpameHvin soxpyr CBOetl OCM BepXHMM 

p»A pO/IMXOB 5 M HMttHMM p«A pO/IMXOB 6» CHa6" 

>xeHHbix pa3NiemeHHbiMM o Bepxnevi m hidkhcm 

MaCTflX Ha MX TOpUOOblX nOBepXHOCTRX BblCTy- 

naMM 7. Me)KAy BepxHMM m hm>khmm p«a3mm 30 
pomiKOB ycTaHOB/ieHo cpeAHee umjimhapmmc- 
cxoe KO/ibuo 8. BepxHee 3. cpeAHee 8 m hmjk- 
Hee 4 MM/iMHApMMecKMe xonbua BbinonHenw c 
na33MM 9 Ha o6patueHHbix Apyr k Apyry noaep- 
xhoctpx. rAe pacnonoKeHw Bbidynu 7 po/iM- 35 
kob. Po/)mkm 5 m 6 yCTaHOB/ieHbi b naay 2 m 
paAnanbHbix na3ax 10 xopnyca. riaau 10 xop- 
nyca MMetoT b nonepeMHOM ceneHMM xopnyca 
paBHOMepHo M3Menfl»oiuyiocn r/iy6nHy ot bw- 
CTynoB 11k BnaAMHaM 12 j\na paAwa/ibHoro 40 
nepeMemeHMfl PO/ihkob. Konbua 3. 4 m 8 ycra- 
HOBnenbi c B03Mox<HocTbK> BpaiueiiMR OTHOCW- 
TenbHO npoAOAbHovi ocm xopnyca. a a^mh3 
naaoa 9 xo/ieu b nonepennoA n/iocxoCTM Kop- 
nyca paBHa paAMa/ibHOMy nepeMeiueHMK) po- 45 
/imkob. B xopnyce Bbino/iHen oceooii xanan 13. 



YcTpovicTBo pa6oTaeT c/ieAyK)U4MM o6pa- 

30M. 

YCTpOMCTBO Ha KOilOHHe 6ypMilbHblX Tpy6 

cnycxaiOT b CKBa>KMHy m npM aoctmxchmm mm 
BepxHeM rpaHMuw CMAToro ynacTxa o6caAHOrt 
KO/iOHHbi'cnycx npexpatuaiOT. 3aieM osenb 
MeA/ieHHo BpaiuaiOT xonoHHy 6ypMiibHux 
Tpy6. Ecnw xo/iOHHa Tpy6 cbo6oaho BpaiMaeT- 
cn 3to yxa3biBaeT Ha to. mto p«aw po/imkob 
BepxHMii 5 m mm)khmm 6 (<t>Mr. 1~4) eiue ne 
B3aMMOAeMCTByK)T co CMflTWM ynacTKOM 06- 

C3AH0M KO/IOHHW. He3HaMMTei1bH0 yBeilMMMB 

rny6nHy cnycxa ycTpoMCTsa. BHOBb epau^aiOT 
xo/ioHHy 6ypM/ibHbix Tpy6, Aa/ibHeAuiMM cnycx 
ycTpOMCTaa npexpama»OT b tom cnynae, eciiM 
npw apameHMM ko/iohhw Tpy6 B03HMXaeT co- 
npoTMBneHMe ee BpatueHMio. mto CBMAeTeiibd- 
ByeT 06 ynope po/imkob ycipoMCTsa b cmatwA 
ynacTox o6caAHOM ko/iohhu. riocne aioro co- 

3A3IOT UMpxyn$1UMlO npOMWBOHHOft >KMAKOCTM 

b CKBd)KMHe. KOTopan npoxoAMT Mepe3 oceBO^ 
xanan 13 xopnyca 1 m nocne buxoab M3 Hero 
OMbiBaeT po/imkm m cnoco6cTByeT mx oxnaxme- 

HMK). flpM BpaU4eHMM KOilOHHW 6ypM/lbHbJX 

Tpy6 apamaeTCa Kopnyc 1 ycTpoftCTaa, npw 
3tom po/iMK, naxoAfliMMMCfl bo BnaAMHe 12 pa- 
AManbHoro na3a 10 xopnyca (<J>mi\ 4). oxa3biaa- 
eTc» npMxaTbiM OAnoapeMeHHo k cmrtoA 
CTeHxe o6caAHOrt xohohhw m Any paAManbHoro 
na3a xopnyca. B pe3y/tbT3Te Mero npOMexoAMT 
nepexaTbisdHMe po/tMxa no ynoMsinyTbiM no- 
oepxHocTWM o6caAHoA xonoHHbt m xopnyca yc- 
TpovicT aa . B to xe apeMR ponnx. 
pacno/ioxeHHbiA c npOTMBononoxcHOtt CTopo- 
Hbi xopnyca 1. ynMpaeTcn b HecM»Tyx) cTeHxy 
o6caAHOA xonoHHbJ m nepexaTbieaeTcn oaho- 
BpeMeHHo no 3Tofi noBepxHOCTM m Any paAM- 
anbHoro na3a xopnyca. FlpM stom 
Hanpa8/ieHMe nepexaTUBaHMn po/imkob m Bpa- 
meHMe. CBR33HHbix c hmmm aepxHero. cpeAne- 
ro m HM)KHero mm/imhapmmccxmx xoneu 3. 8 m 4. 
coBnaAaeT c nanpaB/ieHMeM apaiueHnq xopny- 
ca 1 ycTpoMCiaa. B npouecce nepexaTwaaHMJi 
ponMxoa no Any paAManbHoro na3a 10 ohm M3 
BnaAMHbi 12 nepeMemaxoTcn Ha BepujMHy 11. 
mto conpoBO)KAaeTc» npuHyAMTenbHbiM eu- 
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,AOMtteHneM po/iMKOB H3 xopnyca noA acmct- 
eneM oo3HMKaK>mero 6oKoeoro (Bbinpao/iflio- 

IMeroJ yCM/lMfl. ripM BWABMtteHMM PO/IMKOB MX 

BWCTynw 7 nepeMemaKHcn no na3aM 9. koto- 
pue npeAycMOTpeHw b xo/ibqax 3, 4 m 8. flpn 5 
3tom TpaeKTopnw nepeMeiyeHMq ocm epame- 
hm« J>o/imk3. nepeKaTbiBaioiuerocn no HecMa- 
tom deHKe o6c3ahom ko/iohhu, 6yAer MMeTb 

8MA OKpyXMOCTM, n0K333HH0M H3 4>MI\ 4 

cnnoujHow /iMHMew, uemp kotopom coBnaAaer 10 
c uempoM o6caAHoi?! ko/iohhw. Ocb xe Bpa- 
menup po/iuxa, nepexaTbiBatoiuerocfl no cm*- 
tom deHKe KonoHHw m BbinpaB/iniomero ee. 
6yAeT nepeMeiuaTbca no napa6o/iMMecKOM 
TpaeKTOpMM, KOTopaw noK33aHa Ha tom we 4>m- 15 
rype nynxTMpHOM /iMHnew. 3to npoMCxoAMT 
M3-3a Toro, mto ycM/iMe. neo6xoAviMoe a*i« bw- 
npdB/ieHMst CMmoro ynacTxa o6caAHOti ko/ioh- 
hw acerAa Menbtue ycM/iwfl, neo6xoAHMoro 

A^« nepBMHHOMAe<})OpMaUMMTOMKe KOnOHHbl. 20 

Po/imk. nepexaTwaaiotMMMca no hccmhtom 
deHKe o6caAHOM ko/iohhw. nepeMemancb M3 
anaAMHw 12 na aepwMHy 1 1 Ana paAna/ibHoro 
na3a. OTOABwraeT xopnyc 1 ycTpotiCTBa ot ne- 

CMHTOM CTeHKIi B CTOpOHy CMflTOM. BwABMtte- 25 

Hue po/iMKoa M3 Kopnyca npexpamaeTcn 
nocne AOCTM*eHMa mmm Bepujun 1 1 Ana paAM- 
a/ibHoro na3a. MaxcMMa/ibHoe paccTOflHwe. Ha 
KOTopoe nepeMeujaeTC* po/irfx. Bbinpaa/nRio- 
iumm CM»Ty»o CTe*xy o6caAHOM ko/iohhw, 6y- 30 
AeT pasHO cyMMe paccTOflHwii, Ha xoTopue 
BbiABuraiOTCfl M3 xopnyca ynoMAHyTwii m npo- 
TMBo/iexaiAMft eMy po/imxm. B c/iynae cmatma 
o6caAHort ko/iohhw Ha xaxoM-To ee ynacTKe no 
BceMy nepwMeTpy aunpaaneHMe xo/iohhw 6y- 35 
AeT ocymecTB/iHTbca h enoc pe ac t Be h ho ace- 

MM MeTUpbMP PO/1MK3MM. TdXMM o6pa30M, B 

npouecce oahoto o6opOTa xopnyca 1 ycrpofi- 
CTBa BwnpaB/ineTcn ynacTox o6caAMOM xo/ioh- 
hw. paBHwtf no A/iMHe cyMMapHOM BbicoTe 40 
aepxHero m HM>KHero p«aob poamkob. J\na bw- 
npaB/ieHM» HMwe/iewauiMx cmrtwx ynacTxoB 
o6caAHOM xo/iohhw ycTpoMCTBo AonycxauDT m 
noBTop»K)T onMcaHHbie onepauMM. 

45 

n p m m e p. /JonycTMM,o6caAHa» xonoHHa 
AMaMeTpoM 299 mm (Mapxa cianu K % to/iu|mh3 
CTenxM 12 mm) CMJiTa Ha r/iy6MHe 3000 m. J\n* 
Tpy6 TaxoM npoMHocTM HapyxHoe Aaa/ieHMe. 
npM KOTopoM HanpfuxeHMe b iene Tpy6w aoctm- 50 
raeT npenena TexynecTM, paBno 130 xfc/cM 2 . 

3TO 3H3HMT, HTO A/1JI CM»TM» o6caAH WX KO/IOHH 

yxa33HH0* npoHHoc™ aoct3tohho HapyxHoe 
AaBneHMe nop»AKa 130 xfc/cM 2 . BbinpaB- 
/ieHM» jaxMx ko/iohh Tpe6yeTCfl Taxxe Aas/ie- 55 
HMe (m/im 6oKoeoe BbinpaB/in»ou4ee ycM/ine) b 
npeAe/iax 130 xrc Ha xa^Abi^ xsaApaTHwrt 
canTMMeTp KOHTaxTa pa6onero 3neMeiaa (b 
A3HH0M c/iynae po/imkob ycrpotiCTBa co cma- 

TOl% CTeHKOM o6C3AHOM KOHOHMbl. 



YcTpowcTBO cnycKaeTCP Ha rny6M!«y 3000 

M H3 6ypM/lbHOM KO/lOHMe AM3MeTpOM 140 MM 

(Mapxa CTa/iM K. TO/iuiMna ctchkm 10 mm), flpw- 
BeAeHHWM Bee 1 nor. m Taxort ko/iohhw paseH 
Pnp = 38,8 xfc/M. npeAen TexyMecTM Oreic = 
5000 xrc/cM 2 . 

Bee Bceii 6ypM/ibHOM ko/iohhw 6yAeT 

P = 38.8 -3000- 116400 xrc. 

ripM xo3(|)4>MUMeHTe 33naca npoMHocni 
K - 1,3 

n _ CheK. _ 5000 _ QQ/!C r , 2 
c7 A on. j-j- =3846 kTc/cm 

Oh p = ^I+3r? ac : (1) 



O h = 



Sce«i.ipy6bi 
. SceM Tpydw = 40.7cm 2 : 

^=^|f5 =2860 Krc/CM 2 

MOMeHT COnpOTMB/ieHMP KpyMeHMK) 



w=£L t£--('-« 4 ) 



d _0.12 _ nnfi 
W D m d - cootbctctbchho HapyxHuA h 

BHyTpeHHMA AMBMeTpbl 6ypM/ibHOM KOnOHHU. 

m; 



W=2J^(.-<..86«) = 



= 0.000244 m 3 = 244 cm 3 . 
H 3 (1) 

3 r? ac =a?, p - nl • 

r«ac = rirftp ; 
V 5 



M 



V 3 

0TKyA3 flOnyCTMMUM MOMeHT, C KOTOpbIM 
M03KHO CKpySHBaTb 6ypM/)bMyiO KOrtOHHy aah 

npviBefleMMfl ee bo apaiyenne. 6yner 

M =W /1Z£[h =2 44 /3846 ' - 2860 T 
=361 120 Kf 3 - cm = 3611 Kf •„. 3 
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Toraa ycwine. B03HMKaioiuee ot 3Toro mo- 

MeHTa. C0CT3BMT 

= ^ = 40573 ^ 

2 

rAe Di - HapyxHww AnaMeTp tcopnyca ycTpofl- 
CTBa (M3roTaB/iMBaeTCfl M3 YBT AnaMeipoM 
178 mm), m. 

ripn Bucoye OAHoro ponnKa 100 mm, 
MeTpe 40 mm m buabm)K6hmii xaxcAoro ponnxa 
M3 Kopnyca ydpoAcTBa Ha 5 mm n/iouiaAb koh- 

TaiCTa SkOH, PO/IMKOB CO CMBTOti CTeHKOM 0&- 
CaAHOfi KO/lOHHbl 6yAeT M3MeHflTbCfl OT 1 AO 

145 cm 2 . 

BoKoaoe BbinpaB/iniouiee ycwnwe, co3Aa- 
BaeMoe ydpowcTBOM. paaHo 

o - Q 

Okom 

3to ycwnwe no Mepe BbiABMx<eHMfl ponw- 
kob iia KdHasKM Kopnyca ycTDOMCTBd 6vneT 
M3MeHHTbC» ot 40573 ao 280 xrc/cM 2 , MTO 
3H3MMTG/ibH0 npesocxoAMT ycn/ine, Heo6xoAM- 
Moe Ann BbinpaBneHMw paccMdTpviBaeMoft 

CMflTOfi 06caAHOM KO/IOHHbl. 




(pupl 



cD o p m y n a n3o6peTeHM« 
Yctpomctbo A"* BbinpaBneHMn o6cdAHOM 

KO/IOHHbl, BK/HOHdK>Uiee KOpnyC C KOHMMeCKM- 
MH npflMOM M 06pdTH0M HanpaBHAIOLUMMH M 

5 Ko/ibqeabiM na30M na Hapyacnofi noBepxHo- 
ctm. noc/ieAoaaTe/ibHo ycTaHOB/iGHHue b 
Ko/ibueBOM na3y Kopnyca xo/ibua c naaaMM na 
B33MMHO o6patAeHHbtx noBepxHocmx, ycTa- 
HOB/ieHHbie na KOpnyce m6>kay xonbqaMM c 

10 B03MOKHOCTblO BpaiMeHMW pO/lMKU c Bwcryna- 
MM B BepXHOA M HMKHCM MaCTflX. paCnO/lOXeH- 

HbiMM b naaax Koneu. oT/iimaioineecfl 

TeM, HTO, C Ue/lbK) nOBblUJeHMB H3AOKHOCTM 

pa6oTbi ycTpowcTBa aa cneT npeAOTBpaiueHu* 

15 ero 33K/lMHMBaHHH B CKBdXCMHe npu OAHOBpC* 

MeHHoA 3kohommm anepropecypcoa 3a CMeT 
d6ecneMeHw«yMeHbiueHMji KpyTaiueroMOMeH* 
Ta, Ha HapyxcHoft noeepxHOCTM Kopnyca bw- 
no/iHenbi paAua/ibHbie na3u, MMeK>mne b 
20 nonepesHOM ceMeHnn xopnyca pasHOMepno 
M3MeH«ioiuyiocR rny6nHy j\nn paAia/ibHoro 
nepeMemenviq po/imkob, npwneM po/imkm paa- 
MetueHbi b paAvia/ibHux na3ax Kopnyca c 
BO3M0xcHpCTbio paAuanbHoro nepeMeme- 

25 HMfl, KO/lbUa yCTdHOB/ieHbl C B03MOKHOCTbK> 

BpaiueuMfl OTHOCHTe/ibHO npoAonbHoft ocu 
xopnyca. a a^mh3 na30B xo/ieu b nonepesHort 
nnocKOCTM xopnyca paBHa Be/ivmwHe paAwa/ib- 
Horo nepeMemeHwa po/imkob. 

30 
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(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 
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[Abstract, 2nd page, 1st column] 

annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



[Abstract, 2nd page, 2nd column] 

where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 1 1, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf7cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re \ 
= 38.8 kgf/m, the yield stress is a y = 5000 kgtfcm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000 = 116,400 kgf. 

For a safety factor A" = 1 .3 

a^ e = ^=^- 0 =3846kgf/cm 2 



P 

° n= ~s ; 

pipe cross section 
Spipe cross section -40.7 cnr? ; 

116400 00 „. tl 2 

c n = =2860 kgf /crrf. 

The torsional moment of inertia is 

w=^f(i-0 

„ * W2 0.86 
D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 



From (1) 



16 

= 0.000244 m 3 = 244 cm 3 . 

3t L = CT L-°n ; 



M__ I 



„2 _2 



3 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



384tf-286(? 



= 361 120 kgfcm = 361 1 kgf-m. 



Page 6 



1663180 



1663180 
7 



Then the stress arising from this torque is 

_ M 3611 - nc70 . , 
Q = — = = 40573kqf . 

0.089 

2 

where £>i is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 

_0 

(«stragHening ~ q 

°con 

This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 

B—B 



Fig. 3 
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